Abstract. This paper offers a general expansion formula for oscillatory integrals of the form fl x~"f(x, {Nx}) dx in which N is a large parameter, {Nx) denotes the fractional part of Nx, and a is a fixed real number in 0 < a < 1. Our formula is expressed in terms of some ordinary integrals with integrands containing periodic Bernoulli functions and the generalized Riemann zeta function.
1. Introduction. The object of this paper is to establish a general asymptotic formula for singular oscillatory integrals of the form (1) / -Vx-Jix, {Nx)) dx (0 < The formula (2) was proved earlier and includes as special cases some useful asymptotic expansions offered by Erugin-Sobolev, Krylov, Riekstens [5] , and Havie [2] , respectively. Detailed references may be found in our book [4] . As is known, one frequently encounters the particular cases that fix, y) is periodic with period 1 in v, and that the variables of fix, y) may be separated such as fix, y) = gix) • A( v), etc. However, it may also happen in some practical problems that the variables of fix, y) cannot be separated. Now, applying formula (2) to the function G(x, v) and taking account of (7), we obtain (lG{x, {Nx})dx Jo = f [iG{x,y)dxdy Here /, and J2 as defined in (8) Notice that the expression involved in the braces ( • • • } of the right-hand side of (12) is equivalent to f(a -p,y) + OiN~m~a+ll+x) in accordance with (6). Hence the theorem is proved. 4 . Remarks. The asymptotic formula (5) can be specialized in various ways. In particular, for the case a -» 0+ and N being a large integer parameter, it reduces to a much simpler expression that has certain applications to numerical integration methods (cf. [3] and [4] ). As for the general case 0 < a < 1, the generalized zeta function f(a -p,y) ip = 1,2, ...) involved in (5) may sometimes be treated more conveniently by using the Hurwitz series representation (with Re(j) < 0, 0<a < 1) « ^ 2T(1 -s) £ ,_, . /. . m\ S{s, a) = --¡--2i n sin 2mra + ~T i2ir)x-s n=i V 2 /
